I. Introduction
A time domain version of the uniform description of double diffraction at a pair of coplanar skew edges is here presented, with source and observation at a finite distance. The time domain (TD) field description is obtained by direct Fourier inversion of the frequency domain (FD) doubly diffracted (DD) field recently developed in [l], [2] for point source excitation and in [3] for line source excitation. There, a high-frequency uniform approximation of the DD field was given using a special transition function that is conveniently expressed in t e r m of generalized Fresnel integrals (GFIs) [4] . Thus, the TD-DD field response to an impulsive delta excitation, is obtained by Fourier inversion of the high-frequency DD field. This is valid only for early times, on and close to (behind) the wave fronts. The TD-DD field response to a more general pulsed excitation is obtained via convolution. If the exciting signal has no low-frequency components and is thus dominated by high frequencies, the range of validity of the resulting pulsed response is enlarged to later observation times behind the wavefront. The present TD-DD field is limited to real time, and matches and compensates the spatial discontinuity of the TD singly diffracted field developed in [5], [SI. Analytic extension of the DD mechanisms to complex time, as in [7] , [8], [6] for singly diffracted field, is currently under investigation.
Doubly Diffracted Field
Let us consider a pair of wedges with soft/hard boundary conditions (BCs) and coplanar edges, illuminated by a spherical source. It is useful to define a cylindrical (pi, q5j, zj) and a spherical (rj, p;, q5j) ray fixed coordinate system at each edge with origin at the diffraction point Q, (i = 1,2). Our description of the double diffraction mechanism is constructed first in the FD as the superposition of two analogous mechanisms: a field diffracted from edge 2 when it is illuminated by the field diffracted from edge 1 (12), and that from 1 when it is illuminated by 2 (21), as in [I] , and here reported for clarity. In the following, only the contribution 12 will be considered. The ray geometry from the field DD at Q1 and Qz is depicted in Fig.1 with ! the distance between the two diffraction points Q1 and Q2, and 412 ( &, ) the azimuthal coordinate of Q2 (Q1) measured in the system at edge 1 (2). FD and TD quantities are related by the Fourier transform pair $(U) = J-", &)edUtdt, &t) = & J-",", +(w)eiwtdu (a caret -tags timedependent quantities). We present first the FD high-frequency doubly dfiacted field obtained in [l] , that is successively transformed into its TD counterpart.
Frequency Domain
The sing1 diffracted field from the first wedge illuminated by a spherical source at P{$;) evaluated at edge 2, is expressed as superposition of spectral spherical sources at P'(cr1 + $12 + T)
weighted by the spectral G""(q$,al ++12) [l] , where G s~h ( q b ,~r )
, with the -(+) sign referring to the soft (hard) BC.
Each spherical source provides a diffracted field contribution from edge 2 at the observation point P(452) (rz,& 42), that is conveniently calculated using reciprocity, i.e., the diffracted field from edge 2 at P ' ( q + 612 + n) due to a point source at P(q52) is represented as a summation of spectral spherical sources at it can be shown after substitution in (7), (6), and (5) that Gg = -$gn(6l)t@, with 4l the TD-UTD singly diffracted field [6] , so that compensating for the discontinuity of &' at the SB 4 2 = + K , at and after the wavefront. At this SB limit, the Gg time dependence recovers the well known l/& behaviour of the singly diffracted field, as shown in Fig.2b . Analogously, when only the source crosses the plane containing the edges, is the singly diffracted field at edge
